Rubella has serious implication when it occurs in a pregnant woman. The rubella virus can create an intrauterine infection and cause fetal death, spontaneous abortion, or a variety of congenital anomalies. For this reason, it is desirable to prevent rubella. The isolation of the etiologic agent in 1962 in tissue culture was followed by the development of diagnostic laboratory 9,000 and the crude morbidity rate was 18 and 5.5 per 100,000 pop. in 1984 and 1985, respectively5) . This report describes results of a field work on the immunization for Thai females in 1984 through 1986 with live attenuated rubella vaccine manufactured in Japan.
The vaccine used in this study was lyophilzed product of Biken, Osaka University and of Chiba Prefectural Serum Institute. Biken-Vaccine contained attenuated Matsuura strain of virus grown in quail embryo cell culture6) and Chiba-Vaccine contained attenuated TCRB 19 strain grown in rabbit kidney cell culture7). A single 0.5ml of the reconstituted vaccine was inoculated subcutaneously.
The vaccine was inoculated into children and young women whose HI antibody titers to rubella were not higher than 1:8. The investigated persons consisted of 228 females of students, teachers and their family of the Chiang Mai Drama School in 1984 (DH-1; 3 to 36 years old) and in 1986 (DH-2; 3 to 32 years old) and 71 children under the care of the Comprehensive Child Care Clinic (CCCC), Chiang Mai University (R-4C; 5 to 17 years old). Blood sera of these volunteers were collected before and two weeks to six months after the immunization and their HI titers Results are shown in Table 1 . Seventy females without the positive antibody to rubella in Chiang Mai Drama School were immunized in 1984 (DH-1). Sixty-nine among them (98.6%) showed 1:16 or higher antibody titers six months after the immunization, and the geometric mean HI titer after the immunization was higher than 1:128.
Seventy-one children of CCCC without the positive antibody were immunized in 1985 (R-4C).
After one month of the immunization, 66 (93.6%) of them acquired 1:16 or higher HI antibody Correspondence to Yukio Yamazi, Hohsen Clinic, 3-3-23 Komagome, Toshima-ku, Tokyo, 170 Japan Table   1 Increase of HI titer after rubella vaccination Table  2 Kinetics of increase of HI titer after rubella vaccination titers and the geometric mean HI titer was almost 1:64. Before immunization, the antibody titers to rubella virus of 44 children were lower than 1:8 and those of the rest 27 were 1:8. But after the immunization the geometric mean HI titer of the former 44 children was 1:53.8 and that of the latter 27 was 1:62.4, i.e., any significant defference was not detected between the two groups. One hundred and fifty-eight females without the positive antibody titer to rubella in the Chiang Mai Drama School were immunized in 1986 (DH-2). One hundred fifty-five (92.6%) among them showed 1:16 or higher titer of the antibody two to six weeks after the immunization, and the geometric mean antibody titer of them was about 1:53. In this group, the HI titers were measured two, four and six weeks after the immunization. Results are shown in Table 2 . The seroconversion to 1:16 or higher antibody titers was observed in 56/125 (43.8%) after two weeks, in 29/31 (93.8%) after four weeks and in 118/122 (96.7%) after six weeks, and the geometric mean HI titers were 1:12.5, 1:52.3 and 1:54.6, respectively. Thus the antibody titer was observed to have reach the maximum after four weeks of the immunization.
Periods of time between the immunization and the blood sampling are different among the three experimental groups of the volunteer, and the independent test of distribution10) of HI titers gave significant differences between each of the three groups. However, the differences of geometric mean HI titers after immunization was not significant between any groups, according to the analysis of variance (ANOVA)10) of our data. The independence test was done by using the frequency distribution table in Table 1 Rubella attenuated liver virus vaccine was developed in 1960s4), and several Japanese
According to those reports, 99 to 100% of the vaccinees acquired the positive antibody five to six weeks after the immunization, the acquired geometric mean antibody titer was 1:32 to 1:158, the untoward effect was almost negative, any secondary infection of the vaccine virus to infants surrounding the vaccinees was not reported, and the immunity after the vaccination was stable for 10 years thereafter.
Results of our field survey concerning the effect of rubella vaccination in Thailand showed 93
to 99% seroconversion of the HI titer, and after the vaccination the geometric mean of HI titers of the inoculated increased to 1:53 to 1:131 from 1:8 or less. This results agreed well to the ones obtained with Japanese field survey. The problem of the reinfection of vaccinated persons20) will be confirmed in the future.
